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PURPOSE: To form a suitable optical resonance surface turning to a 
reflecting mirror, by forming a dielectric multilayered film having a 
reflection factor corresponding to oscillation wavelength on the nitride 
semiconductor surface turning to the optical resonance surface. 
CONSTITUTION: A double heterostructure is formed by laminating a 
buffer layer 2 composed of GaN, an N-type contact layer 3, an N-type 
clad layer 4, a second N^ype clad layer 5, an undoped active layer 6, a P- 
type clad layer 7. and a P-type contact layer 8 on the [0001] face of a 
sapphire substrate 1. A stripe type positive electrode 12 is formed on the 
surface of the P-type contact layer 8, and a negative electrode 1 1 is 
formed on the surface of the N-type contact layer 3. The respective ten 
layers of Si02 and Ti02 are alternately laminated over the nitride 
semiconductor (InxAlyGal-x-y. 0<x. 0<y, x+y<l) surface and the sapphire 
substrate to form a dielectric multilayered film 20. The dielectric 
multilayered films 20 are formed on the facing surfaces of the nitride 
semiconductor layer, reflect the light emitted from the active layer, and 
act as perfect optical resonance surfaces. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nitride semiconductor laser component characterized by for a nitride semi-conductor (InXAIYGal -X-YN, 0 
<=X, 0<=Y. X+Y<=1) being the laser component which comes to carry out a laminating, and forming dielectric multilayers on 
a substrate at least at one side of the optical resonance side of the laser component 

[Claim 2] The nitride semiconductor laser component according to claim 1 characterized by being the multilayers which 
carried out the laminating of at least two or more kinds of thin films chosen from the group which said dielectric 
multilayers by which the luminescence wavelength of said laser component is in the range which is 360nm - 460nm, and 
was further formed in the optical resonance side become from Si02, Ti02, and Zr02. 

[Claim 3] It comes to carry out the laminating of said nitride semi-conductor to the front face of the [0001] sides of 
silicon on sapphire, and, for said optical resonance side, the silicon on sapphire is [Equation 1] further. 
C 1 TOO] 

[Equation 2] 
C 1 O TOl 

[Equation 3] 
CO 1 TOD 

[Equation 4] 
CT i 003 

[Equation 5] 
t lO I 03 

[Equation 6] 
CO T 1 03 

The nitride semiconductor laser component according to claim 1 or 2 characterized by being the nitride semi-conductor 
side broken by field bearing of either of the fields. 

[Claim 4] Said optical resonance side is a nitride semiconductor laser component according to claim 1 or 2 characterized 
by being the end face of the nitride semi-conductor etched almost perpendicularly to the substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laser component which consists of a nitride semi-conductor 

(InXAIYGal-X-YN. 0 <=X, 0<=Y. X+Y<=1). 

[0002] 

[Description of the Prior Art] The nitride semi-conductor had a band gap to 1.95eV - 6.0eV, and since it was the 
ingredient of a direct transition mold, it attracted attention conventionally as an ingredient of the semiconductor laser 
component to ultraviolet - red. blue LED of terrorism structure was put in practical use with the nitride semi-conductor to 
double recently — a degree — research of the blue laser component using the nitride semi-conductor as a target came to 
be done actively. 

[0003] It is necessary to form an optical resonance side in a semi-conductor layer with a laser component The 
semiconductor laser oscillated in the infrared region which consists of a compound semiconductor of the conventional 
GaAs system has cleavability on the property of a crystal, and the cleavage plane is made into the optical resonance side 
of a laser component. 

[0004] On the other hand, the nitride semi-conductor does not have the property top cleavability of a crystal called 
hexagonal system. Therefore, when a laser component was produced with a nitride semi-conductor, since an optical 
resonance side was not made by using a cleavage plane as a reflecting mirror, it did not result to laser oscillation 
[0005] 

[Problem(s) to be Solved by the Invention] The short wavelength semiconductor laser of current, ultraviolet - green is 
checked only with a ZnSe system semi-conductor, but, as for the semiconductor laser, now, there are only several 
minutes lives. On the other hand, a nitride semi-conductor has high possibility that it realizes to LED of terrorism 
structure as mentioned above to double, and laser can be realized at an early stage as compared with ZnSe if this 
structure is used. Therefore, when this invention is made in view of such a situation, and the place made into the purpose 
forms the suitable optical resonance side which serves as a reflecting mirror first in realizing a laser component using a 
nitride semi-conductor, it is in offering the laser component whose laser oscillation becomes possible 
[0006] 

[Means for Solving the Problem] In realizing a nitride semiconductor laser component, by forming dielectric multilayers in 
the optical resonance side of a nitride semi-conductor layer where reflection factor sufficient in the former was not 
obtained further, and raising a reflection factor to it, we find out newly that laser oscillation may happen to a nitride semi- 
conductor layer, and came to accomplish this invention. That is, on a substrate, a nitride semi-conductor (InXAIYGa1-X- 
YN. 0 <=X, 0<=Y, X+Y<=1) is the laser component which comes to carry out a laminating, and the nitride semiconductor 
laser component of this invention is characterized by forming dielectric multilayers at least at one side of the optical 
resonance side of the laser component 

[0007] Dielectric multilayers can change a reflection factor by coming by turns to carry out the laminating of the inorganic 
material with which reflection factors differ mutually fundamentally, for example, carrying out a laminating by turns by the 
thickness of lambda/4n (lambda: wavelength, nrefractive index). The class of each thin film of dielectric multilayers, 
thickness, etc. can be designed by choosing those inorganic materials suitably according to the wavelength of the laser 
component which it is going to oscillate. In the inorganic material, as a thin film material by the side of a high refractive 
index, for example, Ti02, Zr02, Hf02, So 203, Y203, MgO, At least one kind in aluminum 203, Si3N4, and Th02 can be 
chosen. At least one kind in Si02, ThF4. LaF3, MgF2. LiF, NaF. and Na3AIF6 can be chosen as a thin film material by the 
side of a low refractive index. The thin film material by the side of these quantities refractive index. Dielectric multilayers 
can be formed by combining suitably the thin film material by the side of a low refractive index, and carrying out dozens of 
several layers - layer laminating by the thickness of dozens of A - several micrometers according to the wavelength to 
oscillate. 

[0008] Next, the second of this invention is characterized by being the multilayers which carried out the laminating of at 
least two or more kinds of thin films chosen from the group which said dielectric multilayers by which the luminescence 
wavelength of the laser component to which it comes to carry out the laminating of the nitride semi-conductor is in the 
range which is 360nm - 460nm. and was further formed on the substrate in the optical resonance side become from Si02 
Ti02, and Zr02. That is, when the laser component oscillated to 360nm - 460nm with a nitride semi-conductor is realized, 
at least two or more kinds as which especially the dielectric multilayers formed in the optical resonance side were chosen 
from Si02. Ti02, and Zr02 are most suitable. Because, said three kinds of oxides have little light absorption in 360nm - 
460nm, and it sticks very well with a nitride semi-conductor, and does not separate. It is because it does not deteriorate 
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even if the long duration exposure of the light of said wavelength is furthermore carried out continuously, and it excels in 
the still more desirable thing very much to generation of heat of a laser component at thermal resistance. 
[O009] Dielectric multilayers can be formed using gaseous-phase film production techniques, such as vacuum evaporationo 
and a spatter. Moreover, after a laser component is immersed in the solvent containing the above-mentioned compound in 
addition to this (dipping), it is also possible to repeat and form actuation of drying. For example, when forming the 
dielectric multilayers which consist of Si02 and Zr02, Si02 and Zr02 are vapor-deposited. After forming with gaseous- 
phase film production techniques, such as a spatter, and also immersing a laser component in the solvent of the 
organometallic compound containing Si, After immersing a laser component and drying to the solvent of the organometallic 
compound which dries, bakes in an oxygen ambient atmosphere, considers as an oxide, and then contains Zr, dielectric 
multilayers can be produced by repeating the actuation which it bakes and is used as an oxide. However, it is better to use 
a gaseous-phase film production technique in respect of thickness control preferably. 

[0010] The nitride semi-conductor structure which carries out a laminating on a substrate is [ that what is necessary is 
just terrorism structure ] realizable on a substrate to double with the structure which carried out the laminating of n mold 
contact layer, n mold cladding layer, a barrier layer, p mold cladding layer, and the p mold contact layer to order. Sapphire 
(C side, the Ath page, and the Rth page are also included.), SiC (4H and 6H are included.) and ZnO, GaAs, Si. etc. can be 
used for a substrate, and sapphire or SiC is used preferably, as n mold contact layer — duality, such as GaN and AIGaN. - 
- what has the semi-conductor layer of mixed crystal or 3 yuan mixed crystal good [ crystallinity ] is obtained. If 
especially GaN, an electrode material and desirable OMIKKU will be obtained. However, for considering as n mold, donor 
impurities, such as Si, germanium, and S. are doped in a semi-conductor layer. The following n mold cladding layer has 
[ that what is necessary is just a nitride semi-conductor with a larger band gap than a barrier layer] desirable AIGaN. If 
the following barrier layer considers as the n mold InGaN of a non dope, luminescence between bands near about 635nm - 
365nm will be obtained. The n mold InGaN of crystallinity which made the mole ratio of an indium below one half to the 
gallium preferably is good, and the life of a laser component is long. The following p mold cladding layer has [ that what is 
necessary is just the nitride semi-conductor same with n mold cladding layer with a larger band gap than a barrier layer ] 
desirable AIGaN. Moreover, the acceptor impurity constituted from II group elements, such as Zn, Mg, and Cd, C (carbon), 
etc. by considering as p mold is doped in a semi-conductor layer, moreover, after a dope — further — low — annealing 
may be performed above 400 degrees C in order to make it p mold [ **** ]. the following p mold contact layer — n mold 
contact layer — the same — duality, such as GaN and AIGaN. — what has the semi-conductor layer of mixed crystal or 3 
yuan mixed crystal good [ crystallinity ] is obtained. If especially GaN. an electrode material and desirable OMIKKU will be 
obtained. In the structure of said laser component, it is still better also as the multilayers which carried out the three or 
more layer laminating of the barrier layer by dozens of A thickness, i.e., multiplex quantum well structure, although the 
mole ratio of the III group element of each class can be adjusted and 4 yuan can also be considered as the nitride semi- 
conductor of mixed crystal (InAIGaN). since lattice matching of the interface of each nitride semi-conductor layer is 
carried out further again — general — 3 yuan mixed crystal and duality — the direction of mixed crystal is excellent in 
crystallinity. Especially, preferably, while making thickness of a barrier layer thinner than 300A Between the barrier layer 
and n mold cladding layer and/or between said barrier layer and p mold cladding layer If it comes from the interface of a 
barrier layer and a cladding layer, and it is distorted and is made to transform a barrier layer elastically by pinching the 
InGaN layer of n mold with a larger band gap than a barrier layer, or p mold, since the laser component of deformation 
amount child well structure will be realized, laser oscillation becomes still easier. 

[001 1] Next, the third of this invention and the fourth are explained. Since the nitride semi-conductor layer does not have 
cleavability as mentioned above, it is difficult to make a cleavage plane into an optical resonance side. However, it is 
perpendicular to **** and a condition which is close to a cleavage plane, i.e., a substrate side, and it is possible by forming 
the field near a mirror plane to consider as the condition near an optical resonance side. As one of them, the laser 
component of the third this invention Nitride semi— conductors are the [0001] sides (it is hereafter called C side.) of silicon 
on sapphire. It comes to carry out a laminating to a front face, and, for said optical resonance side, the silicon on sapphire 
is several 1. several 2, several 3. several 4. several 5. and the 6th [ several ] page (it says hereafter that the 1st [ several ] 
page - the 6th page of a number are the Mth page collectively.) further. It is the nitride semi-conductor side broken by 
inner one of field bearings, and is characterized by forming dielectric multilayers in the resonance side. That is. an optical 
resonance side which is close to a cleavage plane as much as possible is acquired by breaking by specific field bearing of a 
substrate the nitride semiconductor wafer by which the laminating was carried out so that it might become the structure 
of a laser component on the surface of silicon on sapphire. Since the nitride semi-conductor side broken with sapphire is 
not a perfect cleavage plane, there is much optical loss. Then, in order to make the nitride semi-conductor side into the 
perfect optical resonance side of optical loss which is not almost, dielectric multilayers are formed further. 
[0012] The unit cell Fig. which expresses field bearing of a sapphire single crystal to drawin g 1 is shown. The laminating of 
the nitride semi-conductor which constitutes the laser component of this invention is carried out to 0 side of silicon on 
sapphire as shown in this unit cell Fig., and orientation is carried out to G shaft orientations. Moreover, even if C side of 
silicon on sapphire is a C side which has an off angle in less than about **10 degrees from [0001] sides to say nothing of 
being completely in agreement with [0001] sides, it shall be contained in the range of this invention. The laser component 
of the 3rd this invention makes the parting plane of the nitride semi-conductor layer made when sapphire is broken by the 
Mth page of an unit cell Fig., i.e., the side face of six-sided prisms as shown in the slash section, the optical resonance 
side. 

[0013] The perspective view of the 1 laser component which starts this invention at drawing 2 is shown, and the sectional 
view at the time of cutting the laser component of drawing 2 in a direction perpendicular to a stripe electrode to drawing 3 
is shown. This laser component shows the structure of a mesa stripe mold. The buffer layer 2 which consists of GaN on C 
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side of silicon on sapphire 1. n mold contact layer 3 which consists of an Si dope n mold GaN, n mold cladding layer 4 
which consists of an Si dope n mold AIGaN, second n mold cladding layer 5 which consists of an Si dope n mold InGaN, It 
has terrorism structure to the double to which the laminating of the barrier layer 6 which consists of a non dope InGaN, p 
mold cladding layer 7 which consists of a Mg dope p mold AIGaN, and the p mold contact layer 8 which consists of a Mg 
dope p moid GaN was carried out Furthermore, the stripe-like negative electrode 1 1 is formed in the front face of p mold 
contact layer 8 as well as the stripe-like positive electrode 12 and the front face of n mold contact layer 3. 
[0014] in order for this laser component to make fundamentally the nitride semi-conductor side which was broken by M 
side of silicon on sapphire and which counters the optical resonance side and to make this field into a perfect optical 
resonance side further, this nitride semi-conductor side and silicon on sapphire are covered, and the dielectric multilayers 
20 to which it comes to carry out the laminating of Si02 and Ti02 [ every ten layers ] by turns, respectively are formed. 
The dielectric multilayers 20 are formed in the front face of the nitride semi— conductor layer which countered 
respectively, it is reflected by these dielectric multilayers 20, and luminescence of a barrier layer serves as a perfect 
optical resonance side. In addition, when sapphire is broken by the Mth page, the optical resonance side of a nitride semi- 
conductor is [Equation 7] of hexagonal system. 

c 1 1 Son 

It becomes a field in many cases. 

[0015] A scriber or a dicer can be used as a means to break a wafer. When a scriber is used, a nitride semi-conductor 
carries out the scribe of the silicon on sapphire of the field by which the laminating was carried out and the opposite side, 
but before carrying out a scribe, it is desirable to grind the silicon on sapphire in thickness of 100 micrometers or less still 
more preferably, and to make it thin 150 micrometers or less, the time of breaking a wafer from the scribe line formed so 
that it might be divided from M side by grinding a substrate to 150 micrometers or less, and making it thin — a scribe line 
straight being divided — being easy — the broken nitride semi-conductor stratification plane becomes close to an 
optical resonance side. On the other hand, in breaking by the dicer, after a nitride semi-conductor similarly carries out half 
cutting of the silicon-on-sapphire side by which a laminating is not carried out, an optical resonance side can be formed 
by pressing and breaking a wafer. In case a wafer is broken by the half cutting by the dicer, and the scriber, it is in the 
inclination for a nitride semi-conductor layer to become easy to break perpendicularly to a substrate, and to serve as an 
optical resonance side, by setting thickness of silicon on sapphire to 150 micrometers or less as mentioned above. 
[0016] Next the end face of the nitride semi-conductor etched almost perpendicularly to the substrate is an optical 
resonance side, and the laser component of the fourth this invention is characterized by forming dielectric multilayers in 
this nitride semi-conductor side etched perpendicularly. That is, since only a resonance side with much optical loss can be 
acquired only by etching, in order this laser component is also the same with the third laser component and to acquire the 
perfect optical resonance side of optical loss which is not almost, the dielectric multilayers which reflect the wavelength of 
a barrier layer in the front face of the etching side of a nitride semi-conductor further are formed, and the etching side is 
made into the perfect optical resonance side. 

[0017] Although especially the laser component that makes the etched nitride semi-conductor layer an optical resonance 
side is not illustrated, even if the field which forms the dielectric multilayers 20 in drawing 2 is an end face of the nitride 
semi-conductor at the time of etching from a nitride semi-conductor layer side, since it becomes the same Fig., it omits, 
for example. In addition, when forming an optical resonance side by etching, as for especially the substrate with which the 
laminating of the nitride semi-conductor is carried out, it is good that it is not sapphire, either, and it cannot be 
overemphasized that ingredients, such as SiC and ZnO, are sufficient as mentioned above. 

[0018] After the optical resonance side of the fourth laser component forms a predetermined mask in the outermost 
surface of the nitride semi-conductor layer by which the laminating was carried out it can be formed by etching. As an 
etching means, although there is a means of both dry etching and wet etching, for etching the end face of a nitride semi- 
conductor perpendicularly, dry etching is desirable. In dry etching, means, such as reactive ion etching, ion milling, ion 
beam assistant etching, and focusing ion beam etching, can be used. 

[0019] If the concrete structure of a laser component is mentioned, as gain guided wave mold stripe mold laser, an 
electrode stripe mold, a mesa stripe mold, a hetero isolation mold, etc. can be mentioned. Moreover, in addition to this, an 
embedding hetero mold, a CSP mold, a rib guide mold, etc. can be mentioned as stripe mold laser with a fixture guided 
wave device. An electrode with a width of face of several micrometers to about 20 micrometers is usually formed in the 
laser component of such structures as waveguide at the maximum upper layer (the example of the above-mentioned 
structure p mold contact layer), and an oscillation is made to cause along with this stripe. It is formed in the optical 
resonance side for oscillating, for example on the nitride semi-conductor layer front face of a direction perpendicular to 
this stripe. Moreover, it is also possible to. form the dielectric multilayers described above at least to one side of the 
optical resonance side of a surface emission-type laser with the laser component of this invention in addition to this, 
although an optical resonance side is formed into a nitride semi-conductor layer when the laser of a surface-emitting type 
is produced. 
[0020] 

[Function] In case a laser component is realized using a semiconductor material without the cleavability of a nitride semi- 
conductor, it is very important to form the optical resonance side which serves as a reflecting mirror as stated first Since 
dielectric multilayers are formed in the optical resonance side of a nitride semi-conductor layer in this invention, it acts as 
a reflecting mirror in which optical loss was excellent few with dielectric multilayers. Moreover, although the dielectric 
multilayers mentioned above explain forming in both optical resonance sides, laser oscillation is possible even if it forms in 
either. For example, dielectric multilayers can be formed in one of the two of an optical resonance side, and the reflecting 
mirror which already becomes one of the two from a metal thin film can also be formed. 
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[O021] Furthermore, when the oscillation wavelength of the nitride semiconductor laser is in the field which is 360nm - 
460nm, the laser component of a short wavelength field will not be able to be realized without forming the dielectric 
multilayers to which the laminating of at least two or more kinds of thin films chosen as the optical resonance side from 
the group which consists of Si02. Ti02, and Zr02 was carried out in the world. And since it does not deteriorate even if 
the long duration exposure of the light of said short wavelength is carried out continuously, and it excels in the still more 
desirable thing very much to generation of heat of a laser component at thermal resistance, without sticking very well the 
ingredient of Si02, Ti02, and Zr02 with a nitride semi-conductor, and separating, in a room temperature, the continuous 
oscillation of long duration becomes possible. 

[0022] Moreover, in the laser component which carried out the laminating of the nitride semi-conductor to C side of 
sapphire, unlike the gallium nitride system compound semiconductor, the sapphire single crystal used as a substrate has 
very good crystallinity, and as shown in drawing 1 , it has almost exact hexagonal system. On the other hand, also although 
a nitride semi-conductor is called hexagonal system, the laminating of it is not necessarily carried out on silicon on 
sapphire with the crystal form which was in agreement with the substrate. However, if the crystal system of sapphire is 
stable, by breaking a wafer by the direction of stable sapphire, it will become possible to make it easy to stabilize a nitride 
semi-conductor and to be divided, and it will change into a condition as if it formed the cleavage plane with the gallium 
nitride system compound semiconductor. As the slash section of drawing 1 shows especially, since the Mth page of 
sapphire has another [ which surely counters ] Mth page, the optical resonance side which counters by breaking a wafer 
by those Mth page is formed. If dielectric multilayers are further formed in this resonance side, since a perfect reflecting 
mirror will be made, laser oscillation of the nitride semi-conductor is carried out easily. 

[0023] By similarly, forming an end face perpendicular to a nitride semi-conductor layer by etching, and forming dielectric 
multilayers in the end face, since it is still inadequate as a reflecting mirror also considering the end face as an optical 
resonance side, since light can be shut up completely, a nitride semi-conductor carries out laser oscillation easily 
[0024] 
[Example] 

An example 1 is explained using [example 1] drawing 2 and drawing 3 . The buffer layer 2 which consists of GaN on silicon 
on sapphire 1 with a thickness of 350 micrometers First, 200A. n mold cladding layer 4 which consists of 5 micrometers 
and Si dope n mold aluminum0.3Ga0.7N n mold contact layer 3 which consists of an Si dope n mold GaN 0.1 micrometers. 
Second n mold cladding layer 5 which consists of Si dope n mold InO.01 Ga0.99N 500A, The barrier layer 6 which consists 
of non dope In0.08Ga0.92N 100A, The wafer into which p mold contact layer 8 which consists of 0.1 micrometers and a Mg 
dope p mold GaN p mold cladding layer 7 which consists of Mg dope p mold aluminum0.3Ga0.7N was grown up in order by 
O.S-micrometer thickness is prepared. 

[0025] Next, after forming a mask in the front face of p mold contact layer 7 of this wafer in a predetermined 
configuration, using RIE (reactive ion etching), a nitride semi-conductor layer is etched and n mold contact layer 3 is 
exposed. After exposing n mold contact layer 3, the negative electrode 1 1 which becomes n mold contact layer 3 from 
Ti/aluminum is formed by width of face of 20 micrometers, and the positive electrode 12 which consists of nickel/Au is 
formed in p mold contact layer 7 by width of face of 3 micrometers. In addition, the configuration of an electrode is made 
into a stripe configuration as shown in drawing 2 and drawing 3 . 

[0026] Next, the field of the direction which does not form the nitride semi-conductor layer of silicon on sapphire 1 is 
ground to the thickness of 80 micrometers with a grinder. The scribe of the polished surface of silicon on sapphire is 
carried out with a scriber after polish, it is made for the scribe line of the direction of a scribe which intersects 
perpendicularly with a stripe electrode to correspond with M side of silicon on sapphire, and another scribe line is made 
into a direction parallel to a stripe electrode. A wafer is considered as a push rate and a laser chip with a roller after 
scribe line formation. It has the configuration as shown in drawing 2 . the nitride semi-conductor side which broke the 
wafer and was exposed is made into the optical resonance side, and this laser chip is 420nm in luminescence wavelength. 
[0027] Next, after giving a mask to the whole electrode surface of a laser chip, the thin film which consists of Si02 is 
formed in the nitride semi-conductor side exposed with the sputtering system by 75nm, similarly the thin film which 
consists of Zr02 is formed by 48nm on it, and the transparent dielectric multilayers 20 which carried out 10 pair laminating 
of this pair are formed. Thus, the reflection factor curve of the formed dielectric multilayers is shown in drawing 4 . The 
dielectric multilayers which consist of Si02 and Zr02 as shown in drawing 4 can reflect the wavelength near 380nm - 
450nm 100%. 

[0028] Thus, after installing the obtained laser component in the heat sink and carrying out wire bond of each electrode, 
when laser oscillation was tried at the room temperature, laser oscillation with an oscillation wavelength of 420nm was 
checked by threshold current density 1.5 kA/cm2, and the continuous oscillation of 100 hours or more was shown. 
[0029] The wafer which set the presentation of the barrier layer of the laser component of the [example 2] example 1 to 
InO.15GaO.95N is prepared. In addition, the luminescence wavelength of this laser component is 460nm. A laser chip is 
produced like an example 1 after grinding a substrate after that and forming a stripe-like electrode until it breaks a wafer 
by the Mth page of sapphire. 

[0030] Next, ten pairs of thin films which consist of 82nm and Ti02 the thin film which consists of Si02 are formed in the 
nitride semi-conductor side exposed as well as the example 1 by 38nm thickness. In addition, although especially the 
reflection factor curve of the thin film which consists of Si02 and Ti02 does not illustrate, the reflection factor of 460nm 
shows about 100%. 

[0031] Thus, after installing the obtained laser component in the heat sink like the example 1 and carrying out wire bond of 
each electrode, when laser oscillation was tried at the room temperature, laser oscillation with an oscillation wavelength of 
460nm was checked by threshold current density 1.5 kA/cm2, and, similarly the continuous oscillation of 100 hours or 
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more was shown. 

[O032] After exposing n mold contact layer of the wafer of the [exannple 3] exannple 1, a mask is removed and the mask 
(the electrode of the shape of a stripe formed behind, a perpendicular, and Rhine that becomes parallel have exposed this 
mask shape.) of a predetermined configuration is further formed in the front face of p mold contact layer. It etches until 
silicon on sapphire exposes a nitride semi-conductor by SiCI4 gas using the RIE etching system after mask formation. 
[0033] the silicon on sapphire exposed by etching like the point after forming a positive electrode and the negative 
electrode like an example 1 after etching — a scribe — or dicing is carried out and it separates into a laser chip-like 
component. The rest forms dielectric multilayers in the nitride semi-conductor side which intersected perpendicularly with 
the electrode and was exposed like an example 1, and uses them as a laser component. Thus, laser oscillation was carried 
out at the room temperature, laser oscillation with an oscillation wavelength of 420nm was checked by threshold current 
density 1.5 kA/Gm2, and the obtained laser component as well as an example 1 showed the continuous oscillation of 100 
hours or more. 



[Effect of the Invention] Since the laser component of this invention forms in the nitride semi-conductor side used as an 
optical resonance side the dielectric multilayers which have a reflection factor according to oscillation wavelength as 
explained above, the laser oscillation of the optical resonance side as a reflecting mirror becomes possible by reflecting 
the light of a barrier layer about 100% mutually. In laser oscillation with a short wavelength of 360nm - 460nm, the laser 
oscillation of the short wavelength in a room temperature becomes possible by having formed dielectric multilayers in a 
nitride semi-conductor called Si02, Ti02, and Zr02 with the suitable ingredient. Thus, by having realized the laser 
component of a short wavelength region, as the light source for writing, and the light source of a compact disk, recording 
density improves by leaps and bounds, and the utility value on the industry has it. [ very large ] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The unit cell Fig. showing field bearing of a sapphire single crystal. 

[Drawing 2] The perspective view showing the configuration of the laser component concerning one example of this 
invention. 

[Drawing 3] The type section Fig. showing the structure of the laser component of drawing 2 . 

[Drawing 4] Drawing showing the reflection factor curve of the dielectric multilayers formed in the optical resonance side 
of the 1 laser component of this invention. 
[Description of Notations] 

1 .... Silicon on sapphire 

2 .... Buffer layer 

3 .... n mold contact layer 

4 .... n mold cladding layer 

5 .... Second n mold cladding layer 

6 .... Barrier layer 

7 .... p mold cladding layer 

8 .... p mold contact layer 

11 ... Negative electrode 

12 ... Positive electrode 
20 ... Dielectric multilayers 



[Translation done.] 
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